
 

PDEs

setting seek to determine an unknown

function UH t with multiple
unknown variables giving eghs
relating U and its partial derivatives
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Examples of PDE

Heat equation Ut M
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Wave equation htt OU

Laplace equation Ou o

Differences from ODES

Derivatives with respect to different
variables

Generally do not solve initial
value problems but boundary
Vaule problems
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Moral PDEs have undetermined functions

Usually need boundary conditions to
determine the solutions



Prerequisites 1st 2nd order linear Opes

Vector calculus Divergence

Theorem

linear algebra
linear transformations bases

1St order linear ODE
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General 1st order ODE
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Nonhomogeneous
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2nd order linear ODES
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Notation
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Euler's identity
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Vector calculus
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vector field

F ix y it c plx.y.tl Q x
y H

MX y t

dir f pxtQyt Rt divergence

source or sink of the flow

of If divert

fxx fyytftt
Laplacian



Divergence Theorem

A bounded region

in boundary surface

F vector field

Tn outward normal on 2N

Unit Vectors
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